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that it involves some departure from theoretical simplicity. The proper development of the light due to any thickness requires repeated reflexions to and fro within the layer, and at a high degree of obliquity this process occupies a considerable width. If the band-interval be too small, complications necessarily ensue, which are probably connected with the fact that the appearance of the bands changes somewhat according to the distance from the reflecting combination at which they are observed.
Herschel's Bands.
In the system of bands above discussed, substantially identical (I believe) with those observed by Talbot, all the rays of a given colour are refracted under constant angles, the variable element being the thickness of the plate of air. A system in many respects quite distinct was described by W. Hersehel, and has recently been discussed by M. Mascart*. In this case the combination of prism and plate remains as before; but the thickness of the film of air is considered to be constant, the alternations constituting the bands being dependent upon the varying angles at which the light (even though of given colour) is refracted. In order to see these bands all that is necessary is to view a source of light presenting a large angle, such as the sky, by reflexion in the layer of air. They are formed a little beyond the limit of total reflexion. They are broad and richly coloured if the layer of air be thin, but as the thickness increases they become finer, and the colour is less evident.
The theoretical condition of constant thickness is better satisfied if (after Mascarfc) we place the layer of air in the focus of a small radiant point (e.g. the electric arc) as formed by an achromatic lens of wide angle. In this case the area concerned may be made so small that the thickness in operation can scarcely vary, and the ideal Herschel's bands are seen depicted upon a screen held in the path of the reflected light. It will of course be understood that bands may be observed of an intermediate character, in the formation of which both thickness and incidence vary. Herschel's observations relate to one particular case—that of constant thickness; Talbot's to the other especially simple case of constant angle of incidence.
From our present point of view there is, however, one very important distinction between the two systems of bands. The one system is achromatic, and the other is not. In order to understand this, it is necessary to follow in greater detail the theory of Herschel's bands.
We will commence by supposing that the light is homogeneous (X constant), and inquire into the law of formation of the bands, t being given. The same equations, (32) &c., apply as before, and also Fig. 2, if we suppose
* Loc. cit.; also Traitg d'Optique, torn. i. Paris, 1889.a slit at a very                                 l|
